Practitioners have long known that the clinical manifestations of cardiovascular disease, exemplified by signs and symptoms, may be nonspecific and confusing during the diagnostic process. Worse, these classical clinical indicators do not fully reflect the extent of the underlying pathophysiological process and may give an incomplete picture of prognosis. In addition, the treatment of cardiovascular disease has become increasingly complex, with polypharmacy, the rule and novel devices often of benefit, but standard clinical assessment often does not indicate what combination of therapy should be used or adequately reflect the response to treatment. Finally, signs and symptoms typically emerge late in the natural history of these disorders, delaying their identification until after preventative measures and early treatments could have reduced disease burden. These considerations point to the limitations of standard clinical assessment for the diagnosis, prognostic stratification, and monitoring of therapeutic response in cardiovascular disease and indicate more sophisticated characterization of the clinical phenotype is needed.
Biomarkers are emerging as one powerful adjunct to standard clinical assessment in a variety of cardiovascular disorders including heart failure. Biomarkers function as physiological measurements that may be molecular in nature (specific hormone concentration, genotype, or protein expression) or reflect macroscopic organ function (estimated pulmonary artery pressure or ambulatory blood pressure) [1] . The ability of biomarkers to provide more accurate and sensitive detection and characterization of cardiovascular disease than clinical assessment alone is becoming more widely accepted [2] . Ongoing investigation suggest that these physiological measurements, which may be defined as biological parameters subject to quantitative determination, are of significant clinical value as they appear to accurately reflect the extent of disease physiology, prognosis, and likely response to therapy.
In this special edition of Heart Failure Reviews, composed by an international group of experts, various aspects of the current clinical utility of biomarkers in heart failure are presented along with an in depth discussion of many novel aspects and emerging concepts related to biomarkers in this major cardiovascular syndrome. Molecular biomarkers that reflect critical systems in the pathophysiology of heart failure (fibrosis or inflammation) and important markers of disease activity in this syndrome (natriuretic peptides) are emphasized in the review. As expected, several papers focus on natriuretic peptides, which represent a highly successful application of biomarkers in heart failure, and whose role continues to be refined and expanded [3] . Chiong, Pu, and co-authors provide comprehensive and detailed reviews of how natriuretic peptides have enhanced diagnosis and prognostic stratification in both acute and chronic heart failure and how they vary in other clinical subsets of heart failure and other important disease states.
As illustrated by the remainder of the papers, many new markers and strategies for the utilization of biomarkers as physiological probes and aids in management have been developed these approaches that build upon the solid foundation established by the natriuretic peptides. Rocchiccioli, McMurray, and Dominiczak begin the issue with a comprehensive review of biomarkers currently established or under investigation for clinical use in heart failure. Bass and colleagues provide a comprehensive overview of cardiac troponins, rapidly emerging along with natriuretic peptides as useful adjuncts in the prognostic stratification of acute and chronic heart failure and the assessment of cardiac toxicity. Zannad and co-authors provide an excellent presentation of markers of fibrosis, an aspect of cardiac remodeling that remains insufficiently understood and accounted for in heart failure. The paper of Bozkurt et al. focuses on inflammatory molecules and illustrates the potential and need for ongoing investigation of the clinical utility of these molecules. Allen and Felker discuss the concept of a multimarker approach to diagnosis and prognosis in heart failure, which will be an increasingly important strategy as multiple markers with clinical information independent of natriuretic peptides emerge.
These articles set the stage for the final two papers, one on biomarker guided therapy and the other on systems biology in heart failure, which delineate two major areas of new research activity with potentially profound implications concerning biomarkers in heart failure. Using biomarkers to guide therapy represents a way to fulfill the promise of biomarkers to promote personalized medicine and revolutionize strategies to optimize therapy in cardiovascular disease [4] . As outlined in the paper exploring guided therapy, ample pilot data are available to support the conduct of a definitive outcomes study to prove this highly generalizable approach to clinical care. Definitive, prospective and properly designed, conducted, and monitored large-scale trials are essential to move this critical field of medicine forward.
Systems biology represents a very important contemporary area of biological science and research [5, 6] . This discipline has evolved into a much more rigorous scientific pursuit as a result of dramatic progress in many disciplines including not only molecular biology, with characterization of the complex metabolic and regulatory networks that make life possible and account for disease, but also advances in bioinformatics and clinical phenotyping [7] [8] [9] . Systems biology makes heavy use of various omics: genomics, transcriptomics, and proteomics as a partial list, in characterizing biology. Collectively referred to as biomedomics in this review, these individual disciplines have all seen significant recent advances, which make their application to human disease much more likely to provide valuable insights. In its full realization, systems biology is analogous to the Theory of Everything in physics, a triumph not near realization, which has caused some to speculate that its application is too exploratory and its ultimate goals unobtainable [10, 11] . However, advances in many biomedomic fields now make plausible research into the comprehensive application of this methodology to cardiovascular diseases like heart failure [12] . This review emphasizes key aspects of the systems biology perspective that can be systematically applied to the study of heart failure today.
In closing, the clinical application of biomarkers in medicine represents an attempt to shift traditional paradigms used for centuries in the evaluation and management of patients with cardiovascular disease. This review issue illustrates both the progress and the research task that remains to bring this aspect of personalized medicine to it full potential.
